Many factors are associated with the willingness of ESRD patients to receive a kidney transplant. No data are available for patients in China. The study aim was to describe the attitudes toward transplantation in a cohort of patients at a single dialysis center in China.
Introduction
Kidney transplantation (KT) is the treatment of choice for patients with end-stage renal disease (ESRD) because it increases the quality of life and life expectancy compared with dialysis. [1] [2] [3] KT also confers benefits to society because it incurs less health care expenditure compared with dialysis. [4] However, KT may not be suitable for every candidate, [5] and progressing from the ESRD diagnosis through dialysis to referral to evaluation, waitlisting, and transplantation requires the efforts of both physicians and patients. This complex process may discourage some patients from initiating it. [6, 7] The initial step in the whole referral process is patient's interest, which largely influences subsequent decisions made by patients and their providers regarding the choice of renal replacement therapy. The factors that influence access to KT include age, sex, ethnicity, comorbidities, and insurance status. [8] [9] [10] [11] [12] Little is known of what influences patient choice or acceptance of transplantation. The limited information that is available suggests that individual patient preferences, perceptions, social, and demographic characteristics influence attitudes toward KT and treatment decisions. [13, 14] Time on dialysis is recognized as an important prognostic factor that adversely influences the survival of grafts and patients after transplantation. [15] Time spent waiting on national transplant lists has long been an important influence on allocation of deceased donor kidneys in Western countries. Waiting time is now plays a role in China, [16, 17] where in addition to other factors, obtaining authorization of the health authorities extends the dialysis time of those waiting to receive a donor kidney. Additionally, there are no data on the willingness of ESRD patients in China to accept KT. A better understanding of the variables that influence patient willingness in China to receive a donated kidney is very important. Identifying and addressing modifiable variables that promote patient acceptance and willingness to be transplanted would help to initiate the evaluation process sooner and shorten the time on dialysis.
Methods

Population and study design
This cross-sectional survey enrolled patients routinely receiving hemodialysis at West China Hospital, Sichuan University between December 2014 and January 2015. Patients who had received a kidney prior to the study or were unable to complete the questionnaire because of debilitating illness or other reasons were excluded. Participation was completely voluntary and anonymous and verbal consent was obtained. The hospital Institutional Review Board approved the study.
2.2. Data collection and measurement 2.2.1. Study questionnaire. We developed the study questionnaire from survey items used in previous studies conducted in chronic kidney disease and hemodialysis patients. [1, 2] The questions were modified to suit our population and supplemented with additional items judged useful for identifying factors that influence patient decisions regarding KT. The final questionnaire included domains on demographics, social status, self-perceived health status, and attitudes toward kidney transplantation and referral for KT evaluation. Participants were asked to complete the questionnaire in the waiting room before receiving dialysis. Nephrologists and fellows in the dialysis department were trained in administering the questionnaire and in helping participants answer the questions.
Demographic and social characteristics.
Participant age, sex, highest education level, marital status, health insurance, and employment status were recorded. Education was described as postsecondary, high school, grade school, or less. Marital status was described as married, divorced, single never married, widowed. Employment status was described as employed or unemployed. The Chinese government provides 2 kinds of health care, one for rural areas and another is for urban populations. Participants covered by either were noted as having health care insurance.
2.2.3. Self-reported health status and perception of kidney transplantation. Self-reported health status was assessed by the question "do you think you are too weak to receive KT" (yes or no). Perception of KT was evaluated by 2 questions: "Have you ever heard of KT" and "Do you think KT would improve quality of life and life expectancy" (yes or no). Household income might affect willingness to accept KT. However, as that is difficult to assess directly, we asked whether participants agreed with the statement that "KT is too expensive. I cannot afford it" (yes or no).
2.2.4.
Outcomes. The primary outcome was willingness to pursue KT. It was assessed by asking "Would you be willing to accept a transplant if you had the chance?" (yes or no). In addition to assessing willingness to accept KT, another question, "Have you ever being referred to a transplant surgeon for a pretransplant evaluation?" (yes or no) was asked to assess referral history.
Statistical analysis.
Descriptive analysis included calculation of means and standard deviation for continuous variables; numbers and percentages were used to report categorical variables. Chi-square and Fisher's exact tests were used to compare categorical variables, that is, demographic, health, and perception variables (yes vs no). Student's t-test was used to compare continuous variables. Univariate and multivariate logistic regression was used to identify factors associated with willingness to undergo transplantation and referral for transplant evaluation, and were reported as odds ratios (OR) and 95% confidence intervals (CIs). The confounding variables included in the regression models were demographic data, comorbidities, self-reported health status, and perception of KT. Statistical analysis was performed using SPSS 18.0 (SPSS Inc.); the statistical significance threshold was a 2-tailed P-value <.05.
Results
Participant characteristics
The participant characteristics are shown in Table 1 . The 239 hemodialysis patients who participated were predominantly male, 50.7 ± 15.1 years of age (range 18-86 years) and had a body mass index (BMI) of 22.3 ± 9.3 kg/m 2 . A total of 86.7% had completed high school or college, 82.8% were married, 28.9% were employed, and 98.3% were covered by the national health care system. All participants had heard of KT, 46.4% were willing to undergo KT, and 18.8% had been referred for evaluation. Those willing to receive a transplant were significantly younger, had more education, a higher employment rate, and fewer had comorbidities, including diabetes, heart failure, arteriosclerosis, and cardiovascular disease, but not HBV/HCV infection, compared with those not willing to accept transplantation.
Perception of health status and KT
A significantly larger proportion of participants unwilling to undergo KT reported "I am too weak to receive a transplant" compared with those who were willing. Of those who do not want to be transplanted 32% reported that financial concerns strongly influenced their decision, which was almost twice as high as among those who wanted to be transplanted. Willingness to undergo KT was associated with the perception that it would improve quality of life and extend life expectancy compared with dialysis.
Factors that influenced willingness to undergo transplantation
The results of univariate and multivariate analyses are shown in Table 2 . Univariate analysis revealed that older age, less education, unemployment, diabetes, heart failure, and arteriosclerosis were associated not being willing to receive a kidney transplant. Perception of health status, financial concerns, and awareness of the benefits of KT were associated with willingness to undergo transplantation. Adjusted multivariate analysis of social and demographic characteristics revealed that only age was independently associated with willingness to undergo KT. With each year of increase in age, the likelihood decreased by 9% (OR = 0.91, 95% CI: 0.883-0.939, P < .001). When participant perceptions were included in the multivariate analysis, older patients were less likely to receive a transplant, and with each year of increase, the likelihood decreased by 7% (OR = 0.928, 95% CI: 0.898-0.959, P < .001). Compared with Tan et al. Medicine (2017) 
Medicine those reporting good health status, participants who said that they were too weak were less willing to accept KT (OR = 0.203, 95% CI: 0.081-0.51, P = .001). Participants who did not know that a kidney transplant would improve quality of life and life expectancy compared with dialysis were about 5 times less likely to accept KT compared with participants who were aware of the benefits (OR = 0.195, 95% CI: 0.083-0.456, P < .001).
When we evaluated the impact of age, we found that participants <60 years of age were about 13 times more likely to accept KT compared with those older than 60 years of age (OR = 12.99, 95% CI: 3.75-45.45, P < .001). For every 10-year difference, participants were 2.16 times more likely to be willing to undergo a KT (OR = 2.16, 95% CI: 1.53-3.02, P < .001). In those < 60 years of age, less education (OR = 0.446, 95% CI: 0.231-0.861, P = .016), reporting "I am too weak to receive a transplant" (OR = 0.184, 95% CI: 0.061-0.553, P = .003) and "I do not know whether KT improves quality of life and life expectancy" (OR = 0.146, 95% CI: 0.056-0.380, P < .001) were less likely to accept KT. However, we found no significant associations of social and demographic characteristics, patient perception, or willingness to undergo KT in participants >60 years of age.
Factors that influenced referral for evaluation
If a patient is willing to undergo KT, the next step is consulting a transplant physician for pretransplant evaluation. Univariate analysis showed that age, BMI, household size, less education, employment, self-reported health status, and perception of the benefits of KT were associated with referral for evaluation. Adjusted multivariate analysis of social and demographic characteristics revealed that older age (OR = 0.955, 95% CI: 0.923-0.989, P = .009) and household size were negatively associated with referral for evaluation (OR = 0.625, 95% CI: 0.402-0.971, P = .037). Analysis including participant perceptions found that older age (OR = 0.955, 95% CI: 0.923-0.989, P = .009) and household size (OR = 0.625, 95% CI: 0.402-0.971, P = .037) remained independently associated with not accepting referral for evaluation (Table 3 ). Patients <60 years of age were 5 times more likely to be receptive of referral (OR = 0.199, 95% CI: 0.043-0.934, P = .041).
When participants unwilling to undergo KT were excluded, univariate analysis found that age, BMI, and marital status were associated with referral for evaluation. In the multivariate models, patients without a companion (single/widowed/divorced) were 6.368-fold (OR = 6.368, 95% CI: 2.011-20.163, P = .002), those with longer dialysis duration were 0.767-fold 
Discussion
Interest in KT is the first step in the transplantation process. We found that the key factor that influenced the willingness to receive a kidney transplant was increasing age. Negative perception of health outcomes and self-reported health status were also associated with unwillingness to consider transplantation. Older age was negatively associated with referral for evaluation. Increasing age is regarded as a negative predictor of the access to KT registers. [18, 19] In a cross-sectional study of 591 dialysis patients in Budapest, Hungary 325 (71%) of responders received a transplant. Increasing age was associated with decreasing odds of wanting a transplant, and the likelihood of being interested in transplantation was 87% at 18 to 44 years of age, 76% at 45 to 64 years, and 49% at >65 years of age. The likelihood of transplantation decreased by 6% (OR 0.94, 95% CI: 0.89-0.98) with each year of increase in age. [13] Another ethnographic study of 79 newly diagnosed ESRD patients found that older patients were more likely to want to remain on dialysis than to seek transplantation. [20] Schold et al [21] found that the increased age was the primary factor associated with the likelihood of not receiving an evaluation, which had decreased by 81% in those 70 years of age or older. Our finding that those willing to undergo KT were significantly younger, and that older patients, particularly those older than 60 years of age, were less likely to accept KT are consistent with previous results. This can be explained by the higher unemployment rate of older participants (81.3% vs 59.5%), putting them in an inferior economic condition. The older participants also had more comorbidities, which would lead them to believe that they were too weak for the transplantation procedure, and ultimately to reject it. That is in line with a report by Salter et al that, in patients >60 years of age, comorbidities were associated with health-related concerns and worse self-reported health status. They also reported that patients with more health-related concerns were less likely to receive a transplanted organ. [22] An analysis of United Network for Organ Sharing data found that patients ≥75 years of age with live donor or deceased donor transplants had 59.59%, 40.3%, 29.7%, and 12.5% better 5-year survival rates than dialysis patients waiting for transplant, and those remained on dialysis. [23] Compared with younger patients (<65 years of age), older recipients had comparable rates of delayed graft failure and readmission in the first year, but fewer episodes of acute rejection. [24] In a cohort study from Turkey, there was no difference in death censored graft survival in patients <65 and those ≥65 years of age. Patients in the older cohort had better 3-year survival (94.7% vs 88%). [25] The demonstrated benefits of KT in older patients support additional efforts to expand pretransplant evaluation and to encourage older patients to initiate the transplantation process. 
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In a cross-sectional survey of 213 minority population participants, those who believed that a kidney transplant would improve their quality of life were about 5 times more likely to be willing to undergo the procedure than those who did not think so or said they did not know (OR = 5.40, 95% CI: 1.97-14.81). [26] A cross-sectional study in Canada found that comorbidities such as heart disease, bone disease, infection, or hypertension, did not influence willingness to receive a transplant, but the perception that life expectancy is extended by transplantation did (OR = 4.85, 95% CI: 1.88-12.53).
[27] Dudley et al [18] found that patients with a previously failed transplant had a more positive attitude toward transplantation than those who had not received a transplant and were more likely to be listed on the transplant registry. Kasiske also found that patients with a previous kidney transplant were more likely to be listed for replansplantation before starting dialysis. [5] One reasonable explanation is that they had experienced the quality of life benefit of KT. Our results are consistent with those findings and highlight potentially modifiable factors associated with willingness of patients in China to undergo KT. It is therefore necessary to consider methods to increase patient awareness of benefits of KT early in the progression of ESRD. Ilori et al [26] demonstrated that attending a class on KT increased the willingness to accept a transplant by 7.15 times.
Medical coverage is an important factor in determining referral for evaluation. In a cross-sectional study of 3029 consecutive adult ESRD patients in the USA, Schold et al [21] found that patients with nationally provided Medicare insurance were less likely to proceed from referral for evaluation to transplantation. The relative likelihood compared with those covered by private insurance was 0.13 (95% CI: 0.09-0.17). When in progress to the listing step, there was a significant difference between private and Medicare insurance coverage in both the odds for preemptive listing (6.83, 95% CI: 6.41-7.27) and the mean difference in duration of dialysis before placement on the waiting list (527 fewer days for those with private insurance; 95% CI: 511-544) in patients <65 years of age. [28] In this study, we found that patients with Medicare were more likely to be evaluated. Because most medical expenses of those with nationally provided Medicare are paid by the government, which is different from Western countries, we did not include commercial insurance in the analysis. As we did not collect data on listing, we could not evaluate the impact of Medicare status on listing.
The study limitations include the relatively small sample of participants served by a single tertiary-care referral center. Further, multicenter studies that include patients at primary care centers would be helpful. That would also allow consideration of heterogeneous racial and ethnic data encompassing Tibetan and other minorities who may not have health-related outcomes as those in the study population. Also, our hospital is also a transplantation center, making it easier to inform patients about KT, and that may have biased the participants' perceptions of KT. Future studies should enroll patients treated at dialysis-only centers; stratification would also increase the reliability of data. Finally, 98.3% of the patients included in our analysis were covered by national medical insurance. The number of uninsured patients was not large enough to determine whether that influenced willingness to accept referral for evaluation and undergo KT.
Conclusion
The survey demonstrated that older age, individual perception of KT, and self-reported health status significantly influenced willingness to undergo a kidney transplant. It is essential that the benefits of KT be communicated to individuals with ESRD before starting dialysis, especially to older age groups. The goal is to empower their shared decision-making in choice of ESRD treatment modalities. 
